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Preliminary Communication 
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THE PATENT OFFICE 
STATE HOUSE 
66-71 HIGH HOLBORN 
LONDON WC1R 4TP 



AlJ S 10 1987 



1, the undersigned, being an officer duly authorised In accordance with Section 62(3) of the 
Patents and Designs Act 1 907", to sign and issue certificates on behalf of the Comptroller- 
General, hereby certify that annexed hereto is' a true copy of the documents as originally 
filed In connection with the patent application Identified therein. 

In accordance with the Patents (Companies Re-registration) Rules 1982. if a company named 
i this certificate and any accompanying documents, has re-registered under the Companies 
\ct 1980 with the same name as that with which it was registered immediately before re- 

stration save for the substitution as, or the inclusion as, the last part of the name of the 
ords "public limited company" or their equivalents in Welsh, references to the name of the 
npany in this certificate and any accompanying documents shall be treated as references 
B tha name with which it is so re-registered. 

Iccojdance with the rules, the words "public limited company** may be replaced by 
pic, RLC or PLC. 



Please turn over 
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MINIS Ml mr , APRIL 1986 

PATENTS FORM No. 1/77 (Reviled 1082) 
(Aulas 1B>19) 

♦ Comptroller 0?/0<»/fl6 B32L3 PATM« 10.00 

Th« Pattni OMict 

?5 Southampton Building inQ£ 
London. WC2A I AY i?QD 

O8335 

REQUEST FOR GRANT OF A PATENT 

THE GRANT Or A PATENT l& REQUESTED BY THE UNDERSIGNED ON THE BASIS OF THE PRESENT 
APPLICATION 

I Applicant'! or Aoent's Reference (Pieau insert if available) PLC 423 

II Title of Invention ^ 

rgproveoenta in Phjjmacoutically Ac c eptably Sal ta ('„■•' 

I ( 1 Applicant or Appl icanti (See now 2) 

Name <Fim or only applicant) J$**.J£Si£5!L- „ 



Country ..Ml&t&Mfl&m State ADP Code No. 

Addreu "SJKSffJEf?. .JS?."J?.r 

SAnd*rtch f Kant. CT13 9NJ 



Name (of second applicant, if more than one) 

Country State . 

Address , 



IV 


Inventor (see note 3) 


li) Th« applicant)!) ii/inj the sola/ioint invtntor<»| 
or 

(bl A lUttmant on Pattntt Form No 7/77 rt/mtl be 
furniihwJ 


V 


Name of Agent (if any) (See note 4) or . J,w. Moore 


ADP CODE NO 


VI 


Address for Service (See note 6) 

Pfizer Limited, Rareogate Road, 


Sandwich, Kent. CT13 9NJ 




VII 


Declaration of Priority (See note 6) 
Country Filing date 


File number 











VIII The Application claims an earlier date under Section 8(3). 12(61, 15(4], or 37(4) (See note 7) 
Earlln- application or patent numbtr and filing dm „...«.. ™ „ 
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IX 



Chock U»t (To Oe fitted in t>v sp/tticant or agent) 



A The application comeim the foil owing number 
ofthettttl 

L 

1 Request ..-«„..„ Sheet d I 

11 



Otieripiion 

ClalmUl « 



— SheetU) 

Sheetls) 



B Tht application n Wed h accompanied bv :■ 

1 Priority document 

2 Translation of priority dooumeni ~. 

3 rttqueit lor Search 



* Orewmojtl m „ _ ShMtiO 

Abnrtet Sheatdt 



Statement of Inventorship end Wont to . 
Grant ... - M jr. .. 




This torrr. when eomrjtete^Ubbutd bt brought or s«nt to ths Patent Of flci together with the prescribed ft« 
and two eopiat of Hit description of the invention, and of tny drawings. 

2. Enttt the nam* md address of each applicant. Nairn of Indlvlduali should he inflicted fn full and the 
surname or family name thouM bt underlined. Tht ntmes of •» pertnen in i firm must bt given In full. 
Bodies eotporatt ihould be designated by their corporate ntrnt end the country of incorporation end, where 
appropriate, tht imt of incot portilon within that country ihould be tn tared wtttrt provided. Full 
corporate details, eg "a corporation organ* ad and aatiring under th# liin of tht State of Delaware, Onittd 
States of America," trading styles, eg "trading «s *yi eompiny". nationality, and formtr ni rmt, an "fofmorly 
'known ail ABC Lid." ere ooLreauired and ihould iu&b» given. Alio crier tPpUctnifi) ADP Codt No. (if known). 

3. Where the applicant or applicant* War* the sole Inventor or tha Joint Inventors, tht declaration (a) to thai 
affect at IV thotsld ba computed, and the eliernatlve statement (b) deleted If. howtvtr, this la not tht cast 
tht Miration (i) ihould bt itruek out tnd a statement will than ba reQUired to bt filed upon Patent 
Form No 7/77. 

4. If the epptieem Has appointed an agent to eet on hit behalf, the agem'i ft a mi end tha «oo> w of hti piece of 
business ihould ba indicated In tha tpaees available at V end VI. AUo imen agent's ADP Code No. (If fcnownl 
in tht box provided 

*" *ddie» fw service in tha United Kingdom to which all documents may bt aant mutt be ittted at VI. it 
it recommended that a telephone number be provfeted l( an egant it not tooolnied. 

ft The declaration 0 f priority it V J f should itete the date of the previous filing and tha country In which It was 
made and indicate the ffle number. If available. 

7. Whan an application h made by virtue of section 8f3). 1 2(6). 16(4,, or 3714) the appropriate section ihould 
bt fdenttritd at VUI and the number of the earlier epplieetfon or eny patent granted thtrton ideniified. 

8. Atiemlon ii directed to ru*et 90 and 108 of the Paieni Rules 1982. 

9. Attention of applicants ii drawn to me desirability of avoiding publication ol Inventions relating to any 
article, malarial or device intended or adapted foi me in war (Official Secreti Acts, 191 1 and 1B20I. In 
addition after an application lor a patent hai been filed at lha Patent Office me comntrolfer will consider 
wflethn Dubircetion or communication of the invention should be prohibited or resinned under i action 22 
ol the Aet and will Inform tha applicant if luch pionrhition u necctiary. 



ID. 



Aopf teams resident In ihe United Kingdom art also reminded that, under the provisions of seetion 23 appli- 
cation* miy not be liled abroad without written permission or unlets in application has been filed not less 
than tie weeks previously in the United Kingdom to* a petant for the lime invention end no direction 
prohibitirtQ publication or communication has bean given or any such direction has been received. 
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DESCRIPTION 

Improvements in Pharmaceutics XXy Acceptable Salts 
The present invention relates to improved 
pharmaceutical salts of amlodipine and pharmaceutical 
compositions thereof. 

The compound amlodipine /3-ethyl 5 •'methyl 
2- <2-aminoethoxymethyl> -4- (2-chlorophenyl) -1 , 4-dihydro-6- 
-methylpyridina-3,5~dicarboxyiate) is a potent and long 
acting calcium channel blocker having utility as an 
anti-ischaemlc and anti-hypertensive agent. 

European patent application publication no. 89167 
discloses several different pharmaceutical^ acceptable 
salt forma of amlodipine. In particular the 
pharmaceutical^ acceptable acid addition salts are said 
to be those formed from acids which form non- toxic acid 
addition salts containing pharmaceutical^ acceptable 
anions such as the hydrochloride , hydrobromide , sulphate, 
phosphate or acid phosphate, acetate, maleate, fumarate, 
lactate, tartrate, citrate and gluconate salts. Of these 
salts the maleate is disclosed as being particularly 
pre f erred , 1 

It has now unexpectedly been found that the benzene 
sulphonate salt (hereinafter referred to as the beaylete 
salt) has a number of advantages over the known salts of 
amlodipine and, additionally has unexpectedly 
been found to have a unique combination of good 
formulation properties which make it particularly 
suitable for the preparation of pharmaceutical 
formulations of amlodipine. 

Thus according to the present invention there is 
provided the besylate salt of amlodipine. 

In a further aspect the invention provides a 
pharmaceutical composition of the besylate salt of 
amlodipine together with a pharmaceutical^ acceptable 
diluent or carrier. 
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The invention further provides a tablet formulation 
comprising the besylate salt of amlodipine in admixture 
with excipients. A preferred formulation includes the 
besylate salt, a compression aid such as macrocrystalline 
cellulose, an additive to provide sheen to the tablet 
such as anhydrous dibasic calcium phosphate, a 
disintegr&nt such as sodium starch glycollate and a 
lubricant such as magnesium a tea rate. 

In addition the invention provides a capsule 
formulation comprising the besylate salt of amlodipine in 
admixture with excipients. A preferred formulation 
includes the besylate salt, an inert diluent, a dried 
disintegrant and a lubricant as described above. 

The invention further provides the besylate salt of 
amlodipine in sterile* aqueous solution for parenteral 
administration. 

the invention also provides the besylate salt of 
amlodipine for use in treating ischaemic heart disease, 
especially angina, or hypertension, in a human being. 

Although amlodipine is effective as the free base, 
in practice it is best administered in the form of a salt 
of a pharmaceutics lly acceptable acid. In order to be 
suitable for this purpose the pharmaceutical^ acceptable 
salt must satisfy the following four physiochemical 
criteria i 

1. Good solubility; 

2. Good stability] 

3. Non-hygroscopicity 

4. Processability for tablet formulation, etc. 

It has been found that whilst many of the salts 
outlined above* satisfy some of these criteria, none 
satisfy them all and even the preferred males te, whilst 
exhibiting excellent solubility tends to break-down after 
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a few weeks. Consequently a range of pharmaceutical ly 
acceptable salts of amlodipine has been made and 
evaluated using these criteria: 

1. Generally, it is known in the art that a good 
aqueous solubility is necessary for good bioavailability. 
Usually a solubility of greater than 1 rag ml"* at 
pH l-7,s is sought although higher solubilities are 
required to formulate injections. In addition salts 
which provide solutions having a pH close to that of 
blood (7.4| are preferred because they. are readily 
biocompatible and can easily be buffered to the required 
pH range without altering their solubility. 

Aa can be seen from the following comparative data 
the besylate salt of amlodipicie exhibits good solubility 
characteristics, compared with other salts. 



TABLE 1 



salt 


solubility 
rag ml*" 


pH at 
saturation 


Benzene sulphonate (besylate) 


4.6 


6.6 


Ttaluene sulphonate (tony late) 


0.9 


5.9 


Methane sulphonate (mesylate) 


>25 


3.1 


Succinate 


4.4 


4.9 


Salicylate 


1.0 


7.0 


Kaleate 


4.5 


4.8 


Acetate 


SO 


6.6 


Hydrochloride 


50 


3.5 



2. Good stability in the solid state is very 
important for tablets and capsules, whilst good stability 
in solution is required for an aqueous injection. 

In order to screen for chemical stability, each of 
the salts was blended in a powder vehicle and formed into 
tablets or capsules, in the case of tablets the vehicle 
comprised microcrystalline cellulose in 50i50 
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combination with anhydrous dibasic calcium phosphate. Tn 
the case of capsules the vehicle comprised mannitoi in 
4 si combination with dried maize starch. These were then 
stored in sealed vials at 50 and 75 °C for up to three 
weeks. The drug and any breakdown products were 
extracted with methanols chloroform (50:50) and separated 
on silica tic plates using a variety of solvent systems. 

The results were compared and the salts ranked 
according to the number and amount of breakdown products 
produced , 

By comparing the results the following rank order 
emerges with besylate being the most stable salt and 
hydrochloride the least stable. 



Salt Stability 



aesylate 

Masylate 

Tbsylate 

Succinate 

Salicylate 

Haleate 

Acetate 

Hydrochloride 



3. In order to provide stable formulations it is 
desirable to have a non-hygroscopic salt. In the solid 
state where drug content is high, absorbed films of 
moisture can act as a vector for hydrolysis and chemical 
breakdown. It is the hygroscopic nature of a drug or its 
salt which contributes to the free moisture which is 
normally responsible for instability. 

Only the maleate, tosylate and besylate salts do not 
pick up any moisture when exposed to 73% relative 
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humidity at 37°C for 24 hours. Thereforo the besylate 
salt can be considered to be non-hygroscopic and thus 
provides stable formulations while minimising the risk of 
intrinsic chemical breakdown. 

4. The final characteristic of an acceptable salt 
to be considered is the processability , i.e. the 
compression properties and also the ability not to stick 
or adhere to the tablet making machinery. 

For high dose formulations, good compressibility is 
very important to make elegant tablets': With lower dose 
tablets the need for good compressibility can be 
eliminated to a certain extent by the use of suitable 
diluting excipients called compression aids. 
Microcrystalline cellulose is a commonly used compression 
aid. However whatever the dose the adhesion of the drug 
to the punches of the tablet machine must be avoided. 
When drug accumulates on the punch surfaces this causes 
the tablet surface to become pitted and therefore 
unacceptable. Also sticking of the drug in this way 
results in high ejection forces when removing the tablet 
from the machine. In practice it is possible to reduce 
sticking by wet-massing, careful selection of excipients 
and the use of high levels of anti-adherents, e.g. 
magnesium stearate. However seloction of a salt with 
good anti-adhesion properties minimises these problems. 

in order to compare the stickiness of the various 
salts of amlodipine the following procedure was carried 
out using conventional tablet making machinery: fifty 
tablets containing calcium sulphate dihydrate, 
microcrystalline cellulose and amlodipine besylate were 
made (47.5:47.5:5), the material sticking to the tablet 
punch was then extracted using methanol and the amount 
measured spectrometrically . This procedure was then 
repeated for rune of 100, 150, 200, 250 and 300 tablets. 
After each run the amount of material sticking to the 
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tablet punch was measured after extraction with methanol. 
The values are p Tot ted and an average value calculated 
from the slope of the line produced. 

This same procedure was then repeated for each of 
the salts of amlodipine. The amount; of amlodipine 
measured as sticking to the tablet punch is shown in 
Table 2 for each salt and relative to the maleate salt. 

TABLE 2 



Salt Stickiness 





Mg Amlodipine cnf * 
tablet" 1 


Relative to maleate 


Mesylate 


1.16* 


58ft 


Besyiate 


1.17 


59 


Tosylate 


1*95 


98 


Maleate 


1.98 


100 


Free base 


2.02 


102 


Succinate 


2.39 


121 


Hydrochloride 


2.51 


127 


Salicylate 


2.85 


144 



Clearly *the besyiate has superior anti-adhesion 
properties to the maleate. Whilst the mesylate also shows 
good processability It tends to be isolated as the 
anhydride but this equilibrates to the monohydrate 
leading to variable composition after manufacture which 
makes it unacceptable for use in tablets. 

Thus the besyiate salt of amlodipine shows a unique 
combination of good solubility, good stability, 
non-hygroscopicity and good processability which makes it 
outstandingly suitable for the preparation of 
pharmaceutical formulations of amlodipine. 

In order* that the present invention be more readily 
understood, reference is now made to the following 
Examples . 



PLC 423 



P0093820 

P0093820 



7 

Example 1 

Preparation of Besylate salt of Amlodipine 

Amlodipine base (65. 6g, 0.161 fools) was slurried in 
industrial methylated 'spirit (326.4 ml) and cooled to* 
S°C. Ben2eneaulphonic acid (2€,2g t 0.168 mole) was 
dissolved in industrial methylated spirit (65.6 ml) at 
5°C and added to the slurry of the base. The resulting 
slurry was, then granulated, filtered and washed with 2 
volumes of industrial* methylated spirit (65.6 ml). The 
damp solid was slurried at 5*C for Ihr in industrial 
methylated spirit (327.6 ml), filtered, washed with 2 
volumes of industrial methylated spirit (65.6 ml) and 
dried under vacuum at 55 °C for 24 hours. A yield of 
76. 5g (83.8%) was obtained with the following analysis. 
Melting Point 201. 0«c. 
Analysis % C H N 

Calc, 55.07 5,51 4.94 

Found 54*91 5.4 6 4.93 

i 

Example 2 

Formulation of Tablets Containing Besvlate Salt of 
Amlodipine 

Amlodipine besylate was blended with sodium starch 
glycollate and anhydrous dibasic calcium phosphate for 5 
minutes. This mixture was then sieved, reblended and 
sieved again followed by blending with microcrystalllne 
cellulose. The resultant mixture was then sieved again 
and blended for a further 10 minutes. Finally magnesium 
stearate was added and the whole mixture blended for 5 
minutes* The blend was then pressed into tablets using 
conventional tablet making machinery . 

This method was used to make tablets containing 
different concentrations of the amlodipine besylate salt 
as shown in Table 3. ' 
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Example 3 

Formulation of Capsules Containing Besylate Salt of 
Amlodipine 

Microcrystalline cellulose and dried mai2e starch 
were pre blended. The besylate salt of amlodipine was 
then mixed with some of this preblend and Chen sieved. 
The remainder of the preblend was then added and mixed 
for 10 minutes. This was then sieved again and mixed for 
a further 5 minutes. 

This method was used to make capsules containing 
different concentrations of the amlodipine besylate salt 
aa shown in Table 4. 



PLC 423 



P0093823 

P0093823 



CNJ 
00 
CO 
O) 

o 
o 

CL 



10 



13£ 



§ 

M 



0 



• a* 

s 



w 
•J 



a> n ^ ~ 



a» 
c 



at oi 

£ § 

o a 

■h flj a 

X u ~ 



o 



o 
o 



-4 



© O O 

in o e 
rv in m 



o 



(0 

ass 



o o 

CD U> 



P0093824 



11 



It will be appreciated from the foregoing that what 
we will claim may include the following !- 
• 1. The besylate salt of amlodipine 

2. A pharmaceutical composition of the besylate 
salt of amlodipine together with a pharmaceutical^ 
acceptable diluent or carrier. 

3. A tablet formulation comprising the besylate 
salt of amlodipine in admixture with excipients. 

4. - A capsule formulation comprising the besylate 
salt of amlodipine in admixture with excipients. 

5. A sterile aqueous solution of the besylate salt 
of amlodipine. 

6. The besylate salt of amlodipine for use in 
treating ischaemic heart disease, especially angina, or 
hypertension, in a human being. 

7. A method of protecting the heart from the 
deleterious effects of iachaemia, particularly angina, 
which comprises administering an effective amount of the 
besylate salt of amlodipine or pharmaceutical composition 
aa defined above; and 

8. A method of treating hypertension which 
comprises administering an effective amount of the 
besylate salt of amlodipine or pharmaceutical composition 
as defined above. 
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